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background
Type 2 diabetes mellitus (DMT2) is frequently associated 
with complications that can lead to lower limb amputation, 
being the second major cause of amputation. The amputee 
becomes dependent on caregivers, who are often unpre-
pared for this new role and face many challenges. Care-
giving influences several dimensions of the caregiver’s life. 
This study evaluates the mediating role of traumatic stress 
in the relationship between caregiver perceived stress and 
burden/quality of life (QoL) taking also into consideration 
the duration of caregiving and whether the caregiver re-
ceives help in caregiving tasks, in informal caregivers of 
amputees due to diabetic foot over a 10 month period.
participants and procedure
The sample consisted of 110 informal caregivers of ampu-
tees due to diabetic foot with type 2 diabetes. This lon-
gitudinal study evaluates, at three time points, the medi-
ating role of traumatic stress in the relationship between 
perceived stress and burden/quality of life considering the 
duration of caregiving and whether the caregiver received 
help and social support in caregiving tasks.
results
The results showed that the duration of caregiving, help 
in caregiving and caregiver stress (T1) predicted traumatic 
stress seven months (T2) after patients’ amputation; and 
traumatic stress (T2) predicted mental QoL and burden, 
10 months later (T3).
conclusions
This study emphasizes the importance of intervention in 
caregivers at the beginning of caregiving, to improve men-
tal QoL and decrease the burden, ten months after ampu-
tation.
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Background
Type 2 diabetes mellitus (DMT2) is frequently associ-
ated with complications that can lead to lower limb 
amputation, being the second major cause of ampu-
tation (Nazarko, 2019). The amputee becomes depen-
dent on caregivers, who are often unprepared for this 
new role because, in most cases, they are called to 
this role unexpectedly. Additionally, after the am-
putation surgery, patients face enormous physical, 
emotional, social and occupational challenges, which 
compromise their functionality (Day et al., 2019). 
Caregiving influences several dimensions of the 
caregiver’s life, such as physical (e.g., physical health 
deterioration), psychological (e.g., anxiety and trau-
matic stress), family (e.g., roles and routines) and 
social (e.g., leisure time and social life) (Ganjparvar 
et al., 2016). Caregivers under stress, due to the care-
giving role, report high levels of depressive symp-
toms, anxiety, high use of psychotropic drugs, low 
satisfaction with life, several symptoms related to 
psychological stress, and low subjective health (Da 
Silva et al., 2013). Consequently, informal caregivers 
show high levels of burden that may lead to a  de-
crease in their quality of life (QoL) with an impact 
on physical and mental health (Bevans & Sternberg, 
2012; Ganjparvar et al., 2016; Valeberg & Grov, 2013). 
Caregiver burden has a mental and physical impact 
and is associated with less leisure time, stress and 
health problems; sometimes, caregivers give up work 
or study due to caregiving (Tochel et al., 2019). Care-
giver quality of life is affected by changes in lifestyle, 
freedom, physical burden, and emotional distur-
bance that impact life as a whole (Tochel et al., 2019). 
However, caregiver burden has been ranked by the 
caregivers as an outcome with low priority (Barrios 
et al., 2016). 
The literature has revealed that caring for a lower-
limb diabetic amputee compromises the caregiver’s 
QoL (Bandeira &  Barroso, 2005; Foss et al., 2009; 
Kaux et al., 2016; Kang et al., 2019). More specifically, 
a  qualitative study by Franchini and Savoia (2018) 
showed that caregivers of lower-limb amputees due 
to DMT2 focused exclusively on the patient’s disease 
and treatment, without boundaries between their 
own and the patient’s life. This stressful context may 
lead to post-traumatic stress disorder (PTSD) (Mason 
et al., 2019). 
In the caring process, the disease is both a threat 
and a  challenge for the caregiver (Ryu et  al., 2016) 
that may change the course of daily life and result in 
angry feelings and an inability to control the course 
of events. However, the literature has shown that not 
all the caregivers develop PTSD (Vranceanu, 2019), 
or experience tension (Burgio et al., 2016) due to the 
caring process. Also, Wintermann and colleagues 
(2019) found that post-traumatic stress symptoms 
impact on health-related quality of life in a  cohort 
study with chronically critically ill patients; and 
Young-Hyman et al. (2016) found that post-traumatic 
stress symptoms had an impact on burden in patients 
with diabetes. 
Golden-Kreutz et  al. (2005) studied the relation-
ship between stress, at initial cancer diagnosis and 
treatment, and subsequent QoL and found that stress 
predicted both psychological and physical QoL at 
the follow-up. Pedras et al. (2019), in a longitudinal 
study with a sample of patients who had undergone 
a lower limb amputation, found that traumatic stress 
symptoms were prevalent one month after amputa-
tion and decreased six and ten months after ampu-
tation surgery, in patients. Also, Pedras et al. (2018) 
found in amputated patients that traumatic stress 
symptoms were negatively associated with general 
and social adjustment, and adjustment to the limita-
tions. However, in caregivers of amputated patients, 
there are few studies addressing the role of traumatic 
stress.
The multifactorial PTSD outcome model of Bos-
carino (2004) presented different causal pathways to 
disease, showing the associations between trauma 
exposure, PTSD, and health outcomes. In this model, 
PTSD and trauma exposure mediated the relationship 
between biophysiological processes and health status 
through behavior perceptions (Boscarino, 2004). In 
addition, research has identified that social support 
is a good predictor of health and well-being, regard-
ing caregivers. Lage (2005) considers that social sup-
port received by caregivers is a protective factor that 
decreases the negative consequences of caring, buff-
ering the effect of stress on health (Pan et al., 2019). 
Besides protecting individuals from PTSD onset, so-
cial support also influences effective PTSD treatment 
(Boscarino, 2000). 
Family caregivers of patients with a  disability 
report burden and stress due to caregiving (Chang 
et  al., 2010). Caregivers who receive help report 
lower levels of burden and those who do not receive 
help show higher levels of burden and stress, over 
time, compared with the initial baseline (Costa et al., 
2018). In fact, perceived social support was shown 
to mediate the relationship between traumatic stress 
symptoms and adjustment to the limitations (Pedras 
et al., 2018). 
There are few longitudinal studies on the mediat-
ing role of traumatic stress in caregivers of lower-
limb amputees due to diabetic foot (Pedras et al., 2016, 
2018). Consequently, it is vital to determine whether 
traumatic stress mediates the relationship between 
caregiver perceived stress (physiological process)/so-
cial support and burden/QoL taking also into consid-
eration the duration of caregiving and whether the 
caregiver received help in caregiving tasks. Given 
that DMT2 is frequently associated with complica-
tions that can lead to lower limb amputation, which 
negatively affects patients as well as caregivers, and 
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that traumatic stress has a negative impact on care-
giver burden (Ganjparvar et al., 2016) with implica-
tions for the patient’s QoL, from a heuristic point of 
view, it is fundamental to assess whether traumatic 
stress mediates the relationship between caregiver 
stress and burden/QoL, taking also into consider-
ation the caregiver’s help and duration of caregiving. 
Understanding both the physiological (stress) and 
the psychological aspects of traumatic stress is war-
ranted in caregivers so that intervention programs 
can be designed to decrease traumatic stress in this 
population. 
Based on the Boscarino model (2004) and the 
literature (Golden-Kreutz et  al., 2005; Pedras et  al., 
2019), the present study is focused on the following 
hypotheses: (1) caregiver stress, social support, help 
in caregiving and duration of caregiving at T1 predict 
post-traumatic stress at T2, which, in turn, will pre-
dict burden and QoL at T3; (2) traumatic stress medi-
ates the relationship between caregiver stress, social 
support, help in caregiving and duration of caregiv-
ing (T1), and burden/QoL (T3). 
ParticiPants and Procedure
ParticiPants
The sample consisted of 110 informal caregivers of 
amputees due to diabetic foot with type 2 diabetes. 
The inclusion criteria at T1 were: being over 18 years 
old, and a caregiver of a patient with diabetes type 2 
with consequent amputation in the month prior to 
the evaluation. 
The protocol for the research project was approved 
by Ethical Committees of the six hospitals where the 
study took place. All procedures of this study are 
in accordance with the World Medical Association 
Declaration of Helsinki in 1995 (as revised in Brasil 
2013) and conform to the ICMJE Recommendations 
for the Conduct, Reporting, Editing, and Publication 
of Scholarly Work in Medical Journals. Caregivers’ 
participation was voluntary and confidential, and 
data collection followed all ethical and deontological 
assumptions. All caregivers provided written consent 
and their anonymity was preserved. This study fol-
lowed a  longitudinal quantitative design with three 
time points: one month (T1), seven months (T2), and 
ten months (T3) after the patient’s amputation sur-
gery. The timing of the assessment was set consider-
ing patients’ clinical criteria in diabetic foot consul-
tations and outpatient vascular surgery.
Measures
Patients were evaluated with a  Sociodemographic 
and Clinical Questionnaire, the Social Support Sat-
isfaction Scale (SSSS), the Self-Assessment Caregiver 
Questionnaire, the Revised Impact of Events Scale 
(IES-R), the Burden Assessment Scale (BAS), and the 
Short Form Health Survey (SF36).
Sociodemographic and Clinical Questionnaire. The 
sociodemographic and clinical questionnaire con-
sisted of questions related to caregivers’ sociodemo-
graphic variables (age, gender, marital status, educa-
tion and professional status) and clinical variables 
associated with caregiving (degree of kinship, help 
with the care and beginning of care).
Social Support Satisfaction Scale (SSSS; Ribeiro, 
1999). The Social Support Satisfaction Scale assesses 
satisfaction with social support through 15 items 
grouped into the following subscales: satisfaction 
with friends, satisfaction with intimacy, satisfaction 
with family and satisfaction with social activities. 
High scores indicate a  higher perception of satis-
faction with social support. In the original version, 
Cronbach’s α for the total scale was .85 (Ribeiro, 
1999) and in this study .86.
Self-Assessment Caregiver Questionnaire (CSAQ; 
Epstein et  al., 1983; Portuguese version by Pereira 
&  Costa, 2013b). The Self-Assessment Caregiver 
Questionnaire is a  self-report instrument that as-
sesses caregiver stress (Epstein‐Lubow et  al., 2010). 
The questionnaire consists of 16 items scored in two 
positive and negative dimensions of caregivers’ re-
actions (1 – yes and 0 –no), plus two specific items 
for stress levels (item 17) and health (item 18), scored 
between 1 and 10. A total score is obtained by add-
ing the 16 items. High scores indicate that caregivers 
present high levels of stress symptoms due to care-
giving. Two specific items (17 and 18) are scored with 
an algorithm that leads to three acuity ranges (low, 
moderate, or high) in a scale from 1 to 10, in which 
scores above six are considered high (Epstein-Lubow 
et al., 2010). In the original version, the Cronbach α 
was .78 and in the Portuguese version and in this 
study it was .83 for the total scale.
Revised Impact of Events Scale (IES-R; Weiss 
&  Marmar, 1997; Portuguese version by Pereira 
& Costa, 2013a). The Revised Impact of Events Scale 
assesses the presence of traumatic symptomol-
ogy through 22  items scored on a five-point Likert 
scale from 0 (not at all), 1 (a little bit), 2 (moderately), 
3 (quite a bit) to 4 (extremely), grouped in three sub-
scales: intrusion (8 items), avoidance (8 items) and 
hyperarousal (6  items). A high total score indicates 
higher psychological, behavioral, and cognitive dif-
ficulties due to exposure to trauma (Weiss &  Mar-
mar, 1997). The original and the Portuguese versions 
showed Cronbach α of .93 and .96 respectively. In this 
sample, the Cronbach α for the total scale was .96.
Burden Assessment Scale (BAS; Reinhard et  al., 
1994; Portuguese version by Coutrim et al., 2007). The 
Burden Assessment Scale evaluates family exhaus-
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with limitations in activities and resources. The scale 
consists of 19 items and three subscales (disrupted 
activities; personal distress; and time perspective). 
Scores for the total scale are calculated by adding 
the three subscales, where high scores are associated 
with high levels of burden. In the original version, 
the Cronbach α was .89 for the total scale and, in the 
present study it was .88.
Short Form Health Survey (SF36; Ware et al., 1998; 
Portuguese version by Ferreira, 2000). The Short 
Form Health Survey assesses QoL in the physical 
and mental dimension. It consists of 11 items and 
36 questions that evaluate 8 components: physical 
functioning, physical role functioning, emotional 
role functioning, bodily pain, vitality, social role 
functioning, mental health, and general health per-
ceptions. A high score in each dimension indicates 
better physical or mental QoL. In the Portuguese ver-
sion, the Cronbach α for the physical dimension was 
.92 and .91 for the mental dimension, whereas in the 
present study it was .92 and .89 for the physical and 
mental dimensions, respectively.
statistical analysis
Statistical analyses were performed with the SPSS 
software (IBM SPSS version 25). Descriptive statis-
tics were used to describe the sociodemographic and 
clinical characteristics of the sample. To test the re-
lationships between the sociodemographic, clinical 
and psychological variables, the Pearson correlation 
coefficient was used since the variables presented 
a normal distribution. ANOVA for repeated measures 
was used to compare psychological variables over 
time. Finally, to assess which variables at T1 predict-
ed QoL/burden at T3, a path analysis was performed 
using AMOS (version 25) for SPSS.
results
DescriPtive statistics
The sample consisted of 110 caregivers (at T1); at 
T2, the number of caregivers decreased to 101 and 
at T3 to 84. Caregivers’ age ranged between 19 and 
82 years old (M = 51.60, SD = 15.32) and they were 
mainly women (85.5%), with six or less years of edu-
cation (73.7%), unemployed or retired (66.4%), and 
married or living in cohabitation (80.9%). Most of the 
participants take care of a  husband/wife (46.4%) or 
of an offspring (34.5%), do not have help in caregiv-
ing (50.9%), had begun to provide care before the pa-
tient’s amputation (73.6%) and had been a caregiver 
for an average of 69.28 months. 
Psychological variables at t1, t2 anD t3 
None of the psychological variables changed signifi-
cantly over the three assessment moments, except 
burden, which significantly decreased from T1 to T2 
and T3 (Table 1).
relationshiPs between 
socioDeMograPhic, clinical, 
Psychological variables  
anD Qol/burDen 
Social support, caregiver stress and traumatic stress at 
T1 correlated negatively with traumatic stress at T2. 
Also, caregiver stress at T1 was negatively associated 
with mental QoL at T3. Caregiver’s age correlated 
negatively with physical QoL at T3 and caregiver’s 
education correlated positively with physical QoL 
at T3.
Table 1
Descriptive statistics for psychological variables at the three evaluation times 







Social support 15-75 53.77 (10.35) 52.13 (13.00) 54.10 (12.67) 0.16
Caregiving stress 2-14 7.96 (5.93) 6.06 (4.22) 5.96 (4.43) 2.87
Mediator variable
Traumatic stress 0-84 16.55 (16.22) 14.09 (15.58) 10.41 (12.42) 3.01
Outcome variables
Physical QoL 21-87 72.12 (12.50) 70.53 (13.01) 73.10 (12.12) 0.72
Mental QoL 14-70 50.40 (10.63) 50.29 (10.78) 50.21 (11.58) 0.65
Burden 19-76 42.09 (11.70) 39.14 (12.29) 36.20 (11.92) 7.04**
Note. F – ANOVA for repeated measures; **p < .001.
Informal caregivers 
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Social support at T2 correlated negatively with 
traumatic stress at T2 and positively with physical 
QoL at T3. Caregiver stress at T2 correlated positive-
ly with traumatic stress at T2 and negatively with 
physical and mental QoL at T3. 
relationshiPs between variables:  
Path analysis
The path analysis provided two types of results: es-
timates of the model fit to data and estimates of the 
relationship strength between the variables in the 
model. Results of the final model showed a  good 
model fit: χ2 = 10.45, df = 11, TLI = 1.385, CFI = 1.000, 
RMSEA = .000. Duration of caregiving (β = –.13), help 
in caregiving (β = –.11), and caregiver stress (β = .36) 
at T1 predicted traumatic stress seven months af-
ter patients’ amputation (T2) and the latter pre-
dicted mental QoL (β = –.11) and burden (β = .12) at 
10 months (T3). 
Figure 1 shows the initial model and Figure 2 the 
final model that resulted from the path analysis. 
Table 3 shows the standardized indirect effects.
discussion
Age correlated negatively with physical QoL at T3, 
in accordance with Wintermann and colleagues 
(2019), who revealed the importance of age in the 
impact of post-traumatic stress symptoms on health-
related quality of life in a cohort study with chronic 
patients and their partners. Also, education correlat-
ed positively with physical QoL in accordance with 
Schnitzer and colleagues (2017), who found that bet-
Figure 1
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ter educated caregivers had lower odds of feeling 
physically burdened by caregiving. Social support 
both at T1 and T2 correlated negatively with trau-
matic stress at T2. This result is in line with Lage 
(2005) and Pan et  al. (2019), who reported that so-
cial support decreases the negative consequences of 
caregiving, buffering the effect of stress on health. 
Caregiver stress at T1 and T2 correlated positively 
with traumatic stress at T2; in fact, caregivers car-
ing for patients experiencing acute traumatic events 
(such as amputation surgery) often develop traumat-
ic stress as a result (Solorzano et al., 2019), leading 
to a  reduction of quality of life (Ganjparvar et  al., 
2016), which explains the results in which caregiver 
stress was negatively associated with physical and 
mental QoL.
According to the results, throughout the three as-
sessment moments, physical QoL and mental QoL 
did not significantly change, which is corroborated 
by Pucciarelli and colleagues (2018), who found that 
caregiver quality of life did not change significantly 
over 12 months. Also, Götze et al. (2018) stated that 
there were no changes in quality of life over time in 
caregivers. 
Burden decreased over time. Pucciarelli and col-
leagues (2018), in a  study regarding quality of life, 
anxiety, depression and burden among stroke care-
givers, stated that burden in caregivers decreased 
from baseline to 3 months, then increased up to 
9 months. Lee and colleagues (2018) also found dif-
ferent types of trajectories of the caregiver burden 
(high, moderate and low burden), in which the great 
majority of caregivers presented a moderate burden. 
But Potier and colleagues (2018) stated that care-
giver experiences, assessed with the Zarit Burden 
Interview, were relatively stable over 16 months. Ac-
cording to Oldenkamp (2018), primary stressors (e.g., 
deteriorating health situation of the care recipient; 
characteristics of the informal care) and secondary 
stressors (e.g., the contamination of other areas of 
life) were related to negative caregiving experiences 
such as subjective caregiver burden.
Although burden decreased over time, traumatic 
stress, caregiver stress and social support did not 
decrease. Caregiving for patients experiencing acute 
traumatic events (such as amputation surgery) often 
falls upon the caregiver (Solorzano et al., 2019) and, 
in fact, greater anxiety in caregivers 1 month before 
patients’ surgery was associated with higher cortisol 
output at 2-month follow-up after patients’ surgery 
(Solorzano et  al., 2019). Also, Aravena et al. (2018) 
found perceived change over a  1-month period in 
daily caregiver concerns and experiences, which may 
explain the changes in burden.
Duration of caregiving, help in caregiving and 
caregiver stress at T1 predicted traumatic stress 
seven months after patients’ amputation (T2); and 
traumatic stress predicted mental QoL and burden 
at 10 months (T3). Duration of caregiving has been 
associated with caregiver burden (Piran et al., 2017) 
and QoL (Gray et al., 2019). Also, help in caregiving 
has been associated with burden (Tough et al., 2017) 
and quality of life (Ribé et al., 2018). Kang and col-
leagues (2019) found a  relationship between care-
giver stress and QoL and Wingrove and Rickwood 
(2019) found that caregiver stress and burden were 
strongly related. Wintermann and colleagues (2019) 
found that post-traumatic stress symptoms have an 
impact on QoL and Young-Hyman et al. (2016) found 
that post-traumatic stress symptoms had an impact 
on burden. 
In this study, traumatic stress did not mediate 
the relationship between social support and QoL/
burden. These results may be explained by the sam-
ple’s sociodemographic characteristics. In fact, the 
sample includes mostly women with six or less years 
of education, unemployed or retired (and therefore 
more available), and married or living in cohabita-
tion (providing care without having to leave home) 
with limited social support. Since receiving help in 
Table 3













Caregiver stress (T1) Traumatic stress (T2) Mental QoL (T3) –.04 .04 < .001
Duration of caregiving (T1) Traumatic stress (T2) Mental QoL (T3) .01 .02 < .001
Help in caregiving (T1) Traumatic stress (T2) Mental QoL (T3) .01 .02 < .001
Caregiver stress (T1) Traumatic stress (T2) Burden (T3) .00 .04 < .001
Duration of caregiving (T1) Traumatic stress (T2) Burden (T3) –.02 .02 < .001
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caregiving tasks was significant, one may assume the 
importance of this variable over social support. Fur-
ther studies should test this hypothesis.
Traumatic stress did not mediate the relationship 
between caregiver stress and physical QoL (only 
mental QoL). This result is interesting and empha-
sizes the importance of mental health in caregivers. 
In fact, Anaforoğlu et al. (2012) found that caregivers 
of diabetes type 2 patients were more prone to de-
pression and that caregivers report significant levels 
of burden connected with patient’s disability. Further 
studies should assess the mediator role of traumatic 
stress on caregiver’s QoL, controlling for patient’s 
functional status (Settineri et al., 2014).
This study goes beyond the literature by showing 
the mediating role of traumatic stress in the relation-
ship between duration of caregiving, caregiving help 
and caregiver stress on one hand, and mental QoL 
and burden on the other. Traumatic stress is charac-
terized by the persistence of intense reactions to re-
minders of a traumatic event, altered mood, a sense of 
imminent threat, disturbed sleep and hypervigilance 
(Shalev et al., 2017). Bremner et al. (1999) suggested 
two subtypes of traumatic stress responses: (1) intru-
sive memories and hyperarousal and (2) dissociative. 
In this case, the traumatic event is the amputation, 
and it seems to be the trigger of the caregiver’s trau-
matic stress, six months later, which mediates the re-
lationship between caregiving characteristics and the 
associated stress and burden/mental QoL ten months 
later.
The characteristics of the amputee caregiver sam-
ple did not change significantly over time, although 
the sample size decreased; also, physical QoL and 
mental QoL did not significantly change over time; 
burden decreased; however, traumatic stress medi-
ated the significant impact of caregiver stress, dura-
tion of caregiving and social support in burden and 
mental QoL. The set of results seems to suggest that 
caregivers are able to react to the situation (reduc-
tion of burden), but the characteristics of the trau-
matic event (amputation) and the characteristics of 
caregiving, by themselves, affect mental quality of 
life and burden through the traumatic nature of what 
happens to the patient.
This study has some limitations such as the size 
of the sample, which requires caution when general-
izing results, and the exclusive use of self-reported 
measures. Future studies should include a  bigger 
sample size and a longer time frame. Finally, the im-
pact of caring on the caregiver’s family should also 
be studied.
The results show the need to design psychological 
intervention programs for caregivers of amputated 
patients, which take into consideration the duration 
of caregiving, the help in caregiving and the caregiver 
stress, specially one month after patients’ amputation, 
in order to improve mental QoL and decrease burden 
later on. Therefore, caregivers should be screened for 
stress during the first month of the patient’s amputa-
tion and, particularly, those with no help in caregiv-
ing and a longer duration of care (started before the 
patient’s amputation) should be offered an interven-
tion to help handle caregiver stress. Nurses dealing 
with these patients and caregivers should pay atten-
tion to the optimal time to provide more information 
and help to these caregivers.
conclusions
To our knowledge, this study is the first to explore 
the mediating role of traumatic stress (T2) in the re-
lationship between caregiver’s stress, social support, 
help in caregiving, duration of caregiving at T1 and 
burden/QoL (T3). However, social support at T1 did 
not predict traumatic stress at T2 and, in the final 
model, none of the variables at T1 predicted physical 
QoL at T3. Duration of caregiving, help in caregiving 
and caregiver stress at T1 predicted traumatic stress 
seven months after patients’ amputation (T2); and 
traumatic stress predicted mental QoL and burden at 
10 months (T3). These results suggest the importance 
of caring for the caregiver’s mental QoL, emphasiz-
ing the need to design mental health interventions, 
to address traumatic stress triggered by the patient’s 
amputation, in the caregiver population.  
Future longitudinal studies should address the 
role of traumatic stress in caregiver’s QoL, taking 
into consideration the patient’s functional status and 
also include caregivers with higher education.
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